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(54) OFF-GAS RECYCLE SYSTEM OF FUEL CELL POWER GENERATING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an off-gas 
recycle system for a fuel cell power-generating device of 
such a structure as recycling the off-gas exhausted from 

a fuel electrode of fuel cell and feeding back to the fuel Z tw-yK* 
electrode upon being mixed with a fuel gas (aux. type " ]** 



than hydrogen included in the fuel gas in association T 
with the off-gas recycling and permit the fuel cell to 
operate in a stable performance for a long period of time. 

SOLUTION: An off-gas recycle circuit 4 is installed in 
piping between a gas outlet of a fuel electrode 1a of a 

fuel cell 1 and an ejector pump 3 installed in a fuel gas supply circuit 2, and to this recycle 
circuit 4a gas purge line 7 opened to the atmosphere side is installed divergently on the way 
of the pipeline, and through it a part of off-gas to be recycled is discharged to outside the 
system via the gas purge line. This allows suppressing the accumulation of a minute quantity 
of impurities included in the fuel gas in the system in the course of repeated recycles, and 
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hydrogen) supplied anew externally, with which it is 
precticable to suppress the accumulation of the 
concentration of a minute quantity of impurities other 
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* NOTICES 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the hydrogen which this invention recycled the fuel offgas discharged from a 
fuel cell, and was more newly than the exterior supplied ~ the fuel cell power plant make rich fuel gas 
mix offgas and made it make the fuel electrode of a fuel cell recycle — it is related especially with the 
off-gas recycle 
[0002] 

[Description of the Prior Art] Development of the fuel cell power plant for on site which uses the 
byproduction hydrogen which becomes recently, for example, is obtained as a by-product accompanying 
production of a major product at brine electrolysis works, a certain kind of synthetic-chemistry works, 
etc. as original fuel gas of a fuel cell is furthered. Moreover, with an eye on lowering consumption 
reduction of original fuel and the hydrogen utilization factor of a fuel cell, and aiming at an 
improvement of output characteristics about this fuel cell power plant Fuel offgas discharged from a fuel 
cell (the hydrogen utilization factor of a fuel cell is usually 60 - 80%) the hydrogen which did not 
contribute to the electrochemical reaction of a fuel cell off-gas is contained — **** — it recycles, and 
after making the more newly than the exterior supplied fuel gas (byproduction hydrogen in a chemical 
plant) mix offgas through an ejector etc., a fuel cell is supplied, and the thing of the method made like is 
known 

[0003] Drawing 10 is the system flow view of the conventional fuel cell power plant which adopted said 
off-gas recycle. The fuel electrode to which 1 expressed typically a fuel cell (phosphoric acid fuel cell), 
and la, lb and lc in drawing, an air pole, a cooling plate, The fuel gas supply circuit by which 2 leads to 
the byproduction hydrogen source of supply by the side of a site, the ejector pump which infixed 3 in the 
fuel gas supply circuit 2 (pump which operates considering fuel gas as working medium), As for the off- 
gas recycling circuit where 4 piped between the off-gas outlet of the fuel of a fuel cell 1, and the 
aforementioned ejector pump 3, and 5, an air supply circuit and 6 are air Blois. 

[0004] It is well known to supply fuel gas (hydrogen rich by product gas) and air to fiiel-electrode la of 
a fuel cell 1 and air pole lb with this composition, and to generate electricity at the electrochemical 
reaction. Moreover, the offgas (the hydrogen which was not consumed by the fuel cell is included) 
discharged from fuel-electrode la of a fuel cell 1 is inhaled by the ejector pump 3 via the recycling 
circuit 4, and joins the fuel gas newly supplied from the outside here. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, although the byproduction hydrogen obtained as 
a by-product in a chemical plant is refined and it is made to supply a fuel cell, the purity changes with 
works and contains impurities, such as oxygen, chlorine, and ammonia, with the minute amount in 
addition to hydrogen. Therefore, when the offgas of a fuel cell is recycled as mentioned above and a fuel 
cell is made to recycle, the high impurity concentration of the fuel gas which an impurity condenses 
gradually in connection with the repeat of recycling, and is introduced into a fuel cell goes up, and there 
is a possibility that this may reduce the electrode catalytic activity of a fuel cell between long-term 
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operations by the cause, or may give corrosion, and may have a bad influence on a cell performance. 
[0006] this invention is made in view of the above-mentioned point, and the offgas discharged from the 
fuel electrode of a fuel cell is recycled, the hydrogen newly supplied from the outside — for the fuel cell 
power plant which generates electricity by supplying the fuel electrode of a fuel cell after making rich 
fuel gas mix the aforementioned offgas The 1st purpose suppresses accumulation of the impurity in the 
gas which emits an off-gas part out of a system in the recycling process of fuel offgas, and has a bad 
influence on a cell performance. Moreover, in case the 2nd purpose emits an off-gas part out of a 
system, it is to offer the off-gas recycle of the fuel cell power plant which prevents the air adverse 
current from an atmosphere side to into a system, and enabled it to operate safely. 
[0007] 

[Means for Solving the Problem] In order to attain the 1 st purpose of the above, according to this 
invention, to the off-gas recycling circuit which piped between the off-gas outlet of a fuel cell, and the 
fuel gas / off-gas mixture point in a fuel gas supply circuit, the branch line of the gas purge line wide 
opened on the piping way at the atmosphere side shall be carried out, and the off-gas part to recycle shall 
be emitted out of a system through the aforementioned gas purge line. 

[0008] Moreover, in order to attain the 2nd purpose on the occasion of operation of the aforementioned 
method, according to this invention, it shall have the air antisuckback means which prevents air flowing 
into a recycling circuit from an atmosphere side through a gas purge line at the time of the gas pressure 
fall of a recycling circuit, and the air antisuckback means can be concretely carried out in a mode like 
degree account. 

1) Prepare the inert gas supply line which introduces inert gas into a gas purge line from the exterior as 
an air antisuckback means. 

[0009] 2) Always supply inert gas to a gas purge line through an inert gas supply line in the preceding 
clause 1. 

3) In the preceding clause 1, equip an inert gas supply line with a gas supply valve, and carry out 
opening-and-closing control of the gas supply valve corresponding to gas pressure change of a recycling 
circuit. 

4) In the preceding clause 3, equip a gas purge line with a pressure gage or an oxygen analyzer, and 
carry out opening-and-closing control of the gas supply valve based on the signal. 

[0010] 5) As an air antisuckback means, it has the pressure gage which detects the gas pressure of a 
recycling circuit, and a flow control valve linked to the fuel gas supply circuit, and increase the quantity 
of the fuel gas amount of supply by regulation of a flow control valve based on the signal of the 
aforementioned gas pressure detection means at the time of an off-gas gas pressure fall, and hold off-gas 
gas pressure on it more than atmospheric pressure. 

6) Equip a recycling circuit with the pressure gage which detects gas pressure, and a pressure regulating 
valve as an air antisuckback means, and hold the off-gas gas pressure which extracts the degree of valve- 
opening of a pressure regulating valve based on the signal of the aforementioned pressure gage at the 
time of an off-gas gas pressure fall, and is discharged from a fuel cell on it more than atmospheric 
pressure. 

[001 1] 7) Equip a downstream or a gas purge line with a pressure regulating valve from the branching 
point of a gas purge line in the preceding clause 6. 

8) While equipping with a pressure regulating valve the pressure gage which detects the gas pressure of 
a recycling circuit, the flow control valve linked to the fUel gas supply circuit, and a recycling circuit as 
an air antisuckback means and increasing the quantity of the fuel gas amount of supply by regulation of 
a flow control valve based on the signal of the aforementioned pressure gage at the time of an off-gas 
gas pressure fall, hold the off-gas gas pressure which extracted the degree of valve-opening of a pressure 
regulating valve, and was discharged from the fuel cell more than atmospheric pressure. 
[0012] Furthermore, as a means to prevent that a fuel cell receives a damage owing to the air adverse 
current from an atmosphere side to into a system, a gas purge line is equipped with a pressure gage, and 
when the detection value reached the permission lower limit which set atmospheric pressure to criteria, 
or it carried out the emergency shut down of the fuel cell, when a gas purge line is equipped with an 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/26/2003 



THIS 



******** 



Page 3 of 5 



oxygen analyzer and this meter detects oxygen, there is also a method which carries out the emergency 

shut down of the fuel cell. 

[0013] 

[Function] Elevation of the high impurity concentration by which the off-gas amount of recycling 
decreases and only the part is contained in gas is suppressed by emitting an off-gas part out of a system 
through the gas purge line which branched from the recycling circuit in the process which recycles the 
fuel offgas discharged from a fuel cell as mentioned above. In addition, the gas pressure of the fuel gas 
(byproduction hydrogen) supplied to a fuel cell from the exterior is about hundreds of mmAgs in ** 
gage pressure, and although the off-gas gas pressure discharged from a fuel cell is based also on the line 
size of a recycling circuit, it is 100 - 200mmAg about, and is higher than atmospheric pressure. 
[0014] By the way, since the offgas which flows a recycling circuit is inhaled by the ejector (refer to 
drawing 10 ) which makes drive gas the fuel gas newly supplied from the outside, For example, if the 
off-gas amount which the load of a fuel cell increases rapidly (the fuel gas consumption in a fuel cell 
increases), and is transitionally discharged from a fuel cell decreases The gas pressure of a recycling 
circuit falls, it becomes negative pressure to atmospheric pressure, and there is a possibility that air may 
flow backwards in a system from an atmosphere side through a gas purge line for this reason, and air 
may mix in fuel gas. If it becomes such a situation, and the hydrogen of fuel gas and the oxygen in air 
will carry out a direct reaction, a cell performance will be reduced and the amount of mixing of air will 
increase, the problem on safe will also be derived. 

[0015] Even when introducing inert gas, such as nitrogen, into the gas purge line as this point and an 
antisuckback means of air and off-gas gas pressure falls, it can prevent that air flows backwards in a 
system from an atmosphere side. Moreover, if a pressure gage detects the off-gas failure of pressure, the 
degree of valve-opening of the flow control valve connected to the fuel gas supply circuit based on the 
signal is opened and the quantity of the amount of supply of fuel gas is increased, since an off-gas 
amount will also increase in connection with this and the gas pressure of a recycling circuit will be 
recovered, the adverse current of air can be prevented. If it adjusts so that the degree of valve-opening of 
the pressure regulating valve similarly infixed in the recycling circuit at the time of the off-gas failure of 
pressure may be extracted, the flowing off-gas gas pressure will recover the duct of an upstream from a 
valve. 

[0016] Furthermore, gas pressure and an oxygen density are supervised in the pressure gage arranged on 
the gas purge line of a recycling circuit, or an oxygen analyzer. By increase of a cell load etc., off-gas 
gas pressure falls below to the permission lower limit which set atmospheric pressure to criteria, or Or 
when it becomes the situation where air ****** out of the atmosphere with a gas fall, and oxygen is 
detected, by carrying out the emergency shut down of the fuel cell based on the detecting signal of the 
aforementioned pressure gage and an oxygen analyzer, the damage of a fuel cell is avoided beforehand 
and can be protected. 
[0017] 

[Example] Hereafter, the example of this invention is explained based on a drawing. In addition, the 
example 1 which has given the same sign to the same member corresponding to drawing 10 all over 
drawing of each example: Drawing 1 shows the example corresponding to the claim 1 of this invention, 
and multipoint connection of the gas purge line 7 wide opened in the atmosphere from the middle is 
carried out to the off-gas recycling circuit 4. This gas purge line 7 uses the narrow pipe of a tube 
diameter compared with the main of the recycling circuit 4, and makes 100% the off-gas amount 
discharged from a fuel cell 1, for example, emits about 5% of offgas to an atmosphere side from the gas 
purge line 7, and it is made to recycle the 95 remaining% to the fuel gas supply circuit 2 through the 
recycling circuit 4. 

[0018] Thus, it can suppress that the impurity of the minute amount contained in fuel gas by emitting an 
off-gas part out of a system through the gas purge line 7 from the recycling circuit 4 at the time of 
operation of a fuel cell is condensed by high concentration by the repeat of off-gas recycling, the bad 
influence which it has on the cell performance of a fuel cell so much is mitigated, and maintenance of 
the cell performance continued and stabilized at the long period of time can be aimed at. 
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[0019] Example 2: Drawing 2 is a bundle thing about the example corresponding to the claims 2, 3, and 
4 of this invention equipped with the inert gas supply rack as an antisuckback means of air to the gas 
purge line 7 of an example 1 . In this example, the inert gas supply line 9 which leads to the gas purge 
line 7 through the gas supply valve 8 at an inert gas (nitrogen) source of supply is connected, during 
operation of a fuel cell 1, the gas supply valve 9 is opened and inert gas (gas pressure is set as the 
pressure [ a little ] higher than atmospheric pressure) is always introduced. 

[0020] Even when the off-gas gas pressure which flows the recycling circuit 4 with rapid increase of a 
cell load etc. on stream [ a fuel cell ] falls and it becomes negative pressure to atmospheric pressure by 
this composition, there is no ******** to which air flows backwards from an atmosphere side. 
Example 3: Drawing 3 shows the application example of the aforementioned example 2 corresponding 
to the claims 5 and 6 of this invention, arranges a pressure gage 10 at the gas purge line 7 which 
branched from the off-gas recycling circuit 4, and is made to carry out opening-and-closing control of 
the gas supply valve 8 which connected with the inert gas supply line 9 of drawing 2 based on the 
detection value of the gas pressure. 

[0021] Here, the aforementioned gas supply valve 8 is closed at the time of steady operation whose 
offgas is maintaining sufficient gas pressure, and an off-gas part is emitted out of a system through the 
gas purge line 7. On the other hand, if off-gas gas pressure falls to the permission lower limit which set 
atmospheric pressure to criteria, the gas supply valve 8 will be opened based on the detection value of a 
pressure gage 10, inert gas will be introduced into the gas purge line 7, and it will prevent that air flows 
backwards from an atmosphere side. 

[0022] Example 4: Drawing 4 shows the application example of the aforementioned example 3, 
transposes the pressure gage of an example 3 to an oxygen analyzer 1 1 in this example, and is made to 
carry out opening-and-closing control of the gas supply valve 8 of the inert gas supply line 9. That is, if 
off-gas gas pressure falls below to permission ******, air flows backwards from an atmosphere side 
through the gas purge line 7 for this reason and an oxygen analyzer 1 1 detects the oxygen in air, the gas 
supply valve 8 will be opened based on the signal, inert gas will be introduced into the gas purge line 7, 
and the air adverse current to the recycling circuit 4 will be prevented. 

[0023] Example 5: Drawing 5 shows the example corresponding to the claim 7 of this invention 
equipped with a different air antisuckback means in the account examples 2-4 of the point. In this 
example, the upstream of an ejector 3 other than the pressure gage 10 arranged on the gas purge line 7 is 
equipped with the flow control valve 12 and the gas flowmeter 13 as an air antisuckback means at the 
fuel gas supply circuit 2. 

[0024] And when [, such as the time of rapid increase of a cell load, ] the off-gas gas pressure which the 
off-gas amount discharged from a fuel cell 1 decreases, and flows in the recycling circuit 4 falls, the 
quantity of the amount of fuel gas which carries out regulation control so that it may become large, and 
supplies the degree of valve-opening of a flow control valve 12 to a fuel cell 1 is increased based on the 
detecting signal of a pressure gage 10, and a gas flowmeter 13 detects the increase in the quantity of gas 
flow, and it carries out feedback control. The off-gas amount discharged from a fuel cell 1 also increases 
by this, the gas pressure of the recycling circuit 4 and the gas purge line 7 is recovered, and the air 
adverse current from an atmosphere side is prevented through the gas purge line 7 as this result. 
[0025] Example 6: Drawing 6 shows the example corresponding to the claims 8, 9, and 10 of this 
invention into which the example 5 was developed further. In addition to the composition of drawing 5 , 
in this example, the additional equipment of the pressure regulating valve 14 is carried out to the 
downstream from the branch point of the gas purge line 7 in the recycling circuit 4. 
[0026] And while controlling in the direction which increases the quantity of the off-gas amount which 
opens the degree of valve-opening of the flow control valve 12 connected to the ********** machine of 
a pressure gage 10 like the example 5 at the fuel gas supply circuit 2 at the time of the off-gas failure of 
pressure, and is discharged from a fuel cell 1 The degree of valve-opening of the pressure regulating 
valve 14 which connected with the recycling circuit 4 simultaneously is extracted, the gas pressure of 
the upstream of the pressure regulating valve 14 including the gas purge line 7 is recovered quickly, and 
the air adverse current from an atmosphere side is prevented. In addition, it is about the method of 
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closing a pressure regulating valve 14 completely and interrupting off-gas recycling temporarily until a 
pressure is recovered enough, when the off-gas failure of pressure is large. 

[0027] Example 7: Drawing 7 shows the application example of the aforementioned example 6, in this 
example, the pressure regulating valve 14 in drawing 6 moves it to the gas purge line 7, is changed, and 
is installed. And a pressure regulating valve 14 is extracted at the time of the off-gas failure of pressure, 
or it closes, the gas pressure of the system inside in the gas purge line 7 is held to a pressure higher than 
atmospheric pressure, and the antisuckback of air is planned. 

[0028] Example 8: Drawing 8 shows the example corresponding to 10 according to claim 1 of this 
invention. In this example, when off-gas gas pressure is supervised with the pressure gage 10 arranged 
on the gas purge line 7 and gas pressure falls to the permission lower limit on the basis of atmospheric 
pressure, emergency shut down instructions are outputted from the operation-control section 1 5 of a ftiel 
cell power plant based on the detecting signal of a pressure gage 1 0, and before a fuel cell 1 receives a 
damage by the air adverse current to a fuel gas system, operation of a power plant is stopped and 
protected. 

[0029] Example 9: Drawing 9 carries out the emergency shut down of the fuel cell power plant 
immediately by the instructions from the operation-control section 15, when the application example of 
an example 8 is shown, the pressure gage 10 in drawing 8 is transposed to an oxygen analyzer 1 1 and an 
oxygen analyzer 1 1 detects the air antisuckback from the gas purge line 7. 
[0030] 

[Effect of the Invention] it stated above — like — the off-gas recycle of this invention - getting twisted - 
the effect of degree account is done so 

1) Since it was made to emit the off-gas part which prepares the gas purge line which branched from the 
off-gas recycling circuit, and is discharged from a fuel cell out of a system according to the claim 1 
While the concentration of an impurity [ minute amounts / other than the hydrogen contained in fuel gas, 
such as byproduction hydrogen obtained from the chemical plant, ] recycles offgas, it suppresses 
increasing in a fuel gas system, and the performance which continued by this at the long period of time, 
and was stabilized in the fuel cell can be maintained, and it can operate. 

[0031] 2) Moreover, by adopting various kinds of air antisuckback meanses described in a claim 3 or 12 
to the aforementioned gas purge line Even when it originates in the load effect of a fuel cell etc. and the 
gas pressure of a recycling circuit falls Preventing that air flows backwards in a fuel gas system from an 
atmosphere side through a gas purge line protects a fuel cell from ****, the degradation resulting from 
the direct reaction of the hydrogen of fuel gas, and the oxygen in air, and a damage safely by this, and 
improvement in reliability of an off-gas recycle can be aimed at. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The system flow view of the example corresponding to the example 1 of this invention 
[Drawing 2] The system flow view of the example corresponding to the example 2 of this invention 
[Drawing 3] The system flow view of the example corresponding to the example 3 of this invention 
[Drawing 41 The system flow view of the example corresponding to the example 4 of this invention 
[Drawing 5] The system flow view of the example corresponding to the example 5 of this invention 
[Drawing 6] The system flow view of the example corresponding to the example 6 of this invention 
[Drawing 71 The system flow view of the example corresponding to the example 7 of this invention 
[Drawing 8] The system flow view of the example corresponding to the example 8 of this invention 
[Drawing 9] The system flow view of the example corresponding to the example 9 of this invention 
[Drawing 10] The system flow view showing the off-gas recycle of the fuel cell power plant in the 
former 

[Description of Notations] 
1 Fuel Cell 

1 a Fuel electrode 

2 Fuel Gas Supply Circuit 

3 Ejector Pump 

4 Off-gas Recycling Circuit 

7 Gas Purge Line 

8 Gas Supply Valve 

9 Inert Gas Supply Line 

1 0 Pressure Gage 

1 1 Oxygen Analyzer 

12 Flow Control Valve 

13 Gas Flowmeter 

14 Pressure Regulating Valve 

15 Operation-Control Section 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the fuel cell power plant which generates electricity by supplying the fuel electrode of a 
fuel cell after making rich fuel gas mix the aforementioned offgas the hydrogen which recycled the 
offgas discharged from the fuel electrode of a fuel cell, and was newly supplied from the outside — As 
opposed to the off-gas recycling circuit which piped between the off-gas outlet of a fuel cell, and the 
ftiel gas / off-gas mixture point in a fuel gas supply circuit The off-gas recycle of the fuel cell power 
plant characterized by making it emit the off-gas part which carries out the branch line of the gas purge 
line wide opened to the atmosphere side, and is recycled to the piping way out of a system through the 
aforementioned gas purge line. 

[Claim 2] The off-gas recycle of the fuel cell power plant characterized by having the air antisuckback 
means which prevents air flowing into a recycling circuit from an atmosphere side through a gas purge 
line at the time of the gas pressure fall of a recycling circuit in an off-gas recycle according to clai 
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DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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z£o\zLtzztzw®ti-zm&n.m&nmsin*7 

[iji*«5i m^3tm.<r>*7tf* y ^-H7/^^z\z 
vj7^®&<Dtfxi£7]%mzMfcLxtfxm!&&zffl 

* y 7 /i^st, 

Z<nm^*m'<ztf*m%;&$:fflfflfflW-r?>Zk 

m,mm<v*7tfx y n 7 /u*5t 

fcl^T, ^^.i£irSE5±^S<t LT< y -*M 7 ^%\ZH 
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[ft*JS 9 1 ti*ig 8 &m<n*z?tf* y im ? /u^ic 
b^z>mMmfti&m.mw<n*7Xx y 

bbt>\z. £E/i«flS#«>#n««:ttoT«l»«fllJ:9# 
mTZ*7tfxntfxl£ftZ±i3.EE.&±lz&fi-tZ£? 

\z Lit z b *&&b^zmp r n, i emmMim.<r>*7#* y 
«^n*«:tiai \si^mzmfcWfe*%M»±.-*z> zb* 

[00 0 1] 

fcTK^y v^temMrtxizj-? ZTtxMwm, 
m<nm&mzw&mzitz£?izLftB ! &% l fl!,ftn,m 

«. ^ic^o^-7^7.y-y--f^/^^:' ( cKi-5„ 

[0 0 0 2] 

73#t±<7?efe#^Eisr italic «s»«ffi*»e>#uj$ 
Hz>mw*7X* mnmtiLnfcmmmm&m'fS 6 o~ 

m izj-ytf^zmi? ?f£b'*frLx&&£i±tz±x 
[0003] Hi oiiHuieu7t3f-7^7 y f-^r ^/uTfiC 
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ft) . la. lb. 1 cttft^!C*Lfc&*Mfi. £« 

[00 0 4] *»*>5«J«-C. <** y yT/eSI 

liy iM?/HEig&4 ttxi?^ ?*y7"3 tC®l/> 

10 0 0 5] 

L J: 9 ir-f 5SS] {k^X^T- 

[0 0 0 6] *«Mrt:±IEro^ilc«»A/«s*<cSix*:t>o 
}c bmI£ * 7 # * & m& £ -tirfc ± ff^S/t^Mi 

m i <r> nm*m&*7#x<D y d-y ? /uiimr-^ytf* 

[0 0 0 7] 

[»«*»»•*- 5 ft w^a] ±E8iw@e«>&iija-t- 
co set ?g !c icp^ «t l fc tt * /<- 7 -r > #n£ga 

f=U ?/i^5^7;tf*<0-&£iwE;#*'<--i' 

[0 0 0 8] IWE*S:»3giS»cBRL.T*2 0BW 

Sril/St-SfcftK:, *5SWfcJ:iitf. y * /HUB© 



fc&E© J: ? ^fiimr-HSe^S " hfrX't 3, 

So 

[0 0 0 9] 2) fifpgl) SC&i^T. T^teX 

-c y^mcx0^y<-^7^>-^m^^^^m^ 
-rs. 

tefrzifait, vvj 9/i-®n<otfxfcfigmzttfcLx 

[0 0 10] 5) ^igfiftBSlt^Si: Lt. Uf-f^/u 

pustcj; ymn#xm%:m$:m§iLx*7tfx<ntfxE. 

6) £«a*»EI»Jh*S:£ LT. y ? /HslSgtCtf^ffi 
£4$ti}-t-*JE;oH\ iaj:t«l;fj»!«#*fll;t. ifflEJE;*) 
H-co{f-s§-*rS{c % *7tfx<DtfxE.iS:Tmiz.teJ£t)mWi 

[0 0 11] 7) HfT«6) {C*3^T. Jl^PSi^^^'^ 

8) ^ig^Kit^Si it, y •y-i'^/HHissci^T.m 

[0 0 12] $!bic, *««JA»t)^rt^«)2fti£«^af 
[0 0 13] 

[f^ffl] WEO«t 9lcj»»«ffiA»e>#Ul$4x5*B»3*-7 

t ^ co » t* it ^ * £ jx r t,> 7fz&.tom& co ±#^5 



* (I'I±tR*) <0#Xj£r±tty-^£Xi&¥niraAgSgX- 

14. y u-w ^A.HjsoE*aict =ts* ; . *jlioo~ 

2 0 OraroAgX'&oX^^UEJ: 9 tifi^, 
[0 0 14] ir-5T-, yf-^^/HHgS*riifttL5^-7^ 

[0015] £M<Oigincl5$lt3M££ LXtf* 

ftici£ijfc1-3<0£E£jtT-#5 0 *fc, * 7 raffia 

s^ita-mi*, wtt{c#or^-7^stiix.-cy^ 

Xt-5, |5j«ic^-7^^(0J£^j<g:TB#(cy f-W ^/KslSg 
[0 0 16] §t>{C. !/t^^/«0^/'!-^7^ 

$zkx\ M®nm<o?*-i?z*t&AziBimi.xi%mx' 

[0017] 

ohm] &.t. ^wn^mmzmwicm^'xtzw 
■f-So ^Jb\ ^nffiesjroii^-eii i o{c*j-j£-f & 
tttcttPi czm-nw Lxtbz 

i .■ m i i 
^-ri><ox£>9 , *ytf*.<D y -tJ ?/He]jg4 

X. ^tOi^T^^^CP^Lfctf^-i^YW 

■< if /^m^A^mc^xwmom^^m u «s 

»*f&l A»5>^aj$ix5^-7^ol:S: 1 0 0%i: LX 
W x (4 5 3:7 T^/i—'sy 4 s 7 X'Oiz 
mmdfrtii L, « 9 CO 9 5 %fc y iJ-'f ? /HUE 4 £i§ t 
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[0018] -wjz^ic. ^maoiiea#ic^-7^x 

CO— SB* y tf-'f :?/HeI8§4 75^#*X-v?7^ >7 
liTSWOffcttJ-fSClirKJ:!), fSd^ftX 

[0 0 19] HHPi2 : m2&mi&Ml(OtfXs<-i?7 

«»?->'i'S:**t*«l©a*«2 I 3, 4ic*j-J£-t- 
zntiZM&ffitbiinx-ibZc wCOH^Micio^Xli. # 
V7t£#*BMg#8£frLX*?§'tt;tf* 

U ^Sai<oate^ic^^tt$&#9«rM^X^Si4 

(#*J££;*:JgJE,fc ^fil^Ol:gtLrJJ 
<) £^B#MIA-f5. 

[0 0 2 0] J: 9 . fcSIMtt&Oiiefna 

Tfeft^^jaft x y ? /neiK 4 zmnz* 

^X t AM<IW^^mcOi£^1--5 C Ss-tJxflS&i, \ 

use^i 3 : m 3 f±#$sw©si#gi 5 , 6 ic^-r^Hfrfe 

^iSM2c7?^ffi^giJ$r^L > 7f7tf?.<D!) 1M ?/HU 
^ri^^L/i;^^-^^ WicfiE^ff 1 0£tSS 

[0 0 2 1] t7#^Wi#^ES:Sot 

7#*<d— n**f?<-'<— v ? 7'f v 7 ^iiDx^^fcsscta 

fcrF^TI©fifi{-(ST-r?> ir . JE^jSH oro^ttjffi^fiic 

^ ^ 8 £ R) lr> X ^ 7. i? =7 4 V 7 iC^ffitttf ^ 

HAL, ;fc«Ma»$>S»;JSig«-r5©«:l»Jh-t-S. 
[0 0 2 2] HiS0iJ 4 : HI 4 (iHofa3lte0iJ 3 (O^USS 
OT^r^i-tcoxfc 1 ? . r<o^ffi(jsj^^^xii, 

7 ^ v 9 co^^. 8 t£?jmwm->r% <fc ^ iC LXV> 
TU ::w/tJotc#;*^--;;7-r>-7£ifi£x 

t-6ir. -?:cOff •§-SrSiC*'^KIS#8 SrBfl^X^^'- 
*S7<< V7(c^Stt^^$rjfAL.» y ^/U|e]SS4^ 

[0 0 2 3] XttM 5 : H 5 li5fcf£^Je0iJ 2 ~ 4 k 14* 

-t-5^te«5:*i-t,<ox-fc-5 0 w<OHte0iJ{ci3^X<4. 
SmiSiffil^lh^©^ LX, ^^^-v'7W>'7tCffiLfc 



[0024] tut, ttttftftoft!t*&?. 

iCBiix5^7^^<75^^E^5fS-f Lfcgjiicii. JE^Jtfl 
OW^ttiff^-^SlCBSftpIn^ l 2 0#B5t^t<4 
Si^lclSiJiSI^LT. «Btttt% l tcfl«&-f 
ftfctfftU ^cotf^jncftcotfAQ^/y^fttH 3lcJ; 

ma i ^?j^aj ^-5^-7^1: tts^jp lt <j ■$■<<? 

[0 0 2 5] HJ£g*l6 : H 6 tt3MS0fl5 SrS 5>JC«g$ 

*fc**9iroiii#gi8, 9, i oiztti&i- z>mnM*7ji 

[0 0 2 6] -t LT\ ^-7^^WEE^jfaTB#'.C(i < JE7J 
thi oro»aHH9-5S»c3ll(60i|5i:IS]«»c«S»^Stte 

Zbk ttc, |5]B#}cyi^-('^/u@gS4{c^Lfc£E*iB 
fi5# 1 4cO#Bf]g£&9 . tf^-v^-f 
Jl77t!Si# l 4 ©±ffifcl©;tf*ffi«:«J£fc@«$*-C* 
5?UBIrt»ibw£Sli£!j£SrB&±-f -5. *3b\ *7JSx<D&.?} 

era*** ir ^*d-ici±jE*«»+»®«-r4 * t-je^psp 

#1 4 «r^!cPflCT^-7^^<0 y ^/U^-H#6*){c 

[0 0 2 7] ||J£0i] 7 : El 7 ttffiEHSSOT 6 co/SfflllliS 
m^i-hnX'h") , C«HiS0iJT-lllll6{C*5Jt5JE7J 

1 4£&57K hZbH-tmcXXx^—iSv-t >71CH 

£^<Oi£SfE5.lt£:05 < , 
[0 0 2 8] HJafJ<l 8 : HI 8 14*38 1 E«W 

io^TIi, * , ^^-v ? 7'f>-7{ciaufe/£^ff 1 OfcJ: 

LfcITSTIBfc4-efB:TLfc»*fcH:, JEE77H- 1 0 

[0 0 2 9] Hte9>J 9:09 (iHSSfi*] 8 WltfflllttM* 
*-*-fc©-e*>9. 0 8 H*S»*3ffiAffl 0 
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[0 0 3 0] 

[*WroS»*l W-ti^fci *|p;jcD:*-7#* y 

?/^^l£J;ftl4iifc§E«03i**:#-t-5 0 
1) I»*^l(cj;ni4. ^-7^^wy ifW7vu@KA^ 

5*7#*w-&£&wc;!ritist-?>J: jiafcrot, -ft 

**«*<0»*fc*ttttroa^as*7#* £ y •y-'f ^ /u 

[0031] 2) mris«^^-^7'f>'}c*rL 

^-^7^ v&il £X7<f$.®\frb2i%AmW#x%il£& 

[Hi] *M^WHig0i| l ic*f^-t-^^0ijco->^xi. 
7 n— m 

[12] *3§^CO||i§fi&j2fC^£r3IIJ£McOv^^A 
7D-1 

[03] *$g 93 co UteW 3 tC^-f 5 0*1 CO 7 1 A 
7n-| 

[04] *«W«)||J6W4iC»JC-*-5llt60>JWi'^^A 

7B- 0 

[05] &&w<nmfcm5ic*iiz-f?>mMm<D~>xf-M> 

7n-l 

[0 6] *«WcO||J60ij6tC*r^-f5||Jg0iJ<7)v'^rA 
7o-@ 

[0 7] *^B^o^iS0il 7 sc*rjcc:f SlliSfisiWv'^T 1 ^ 

[0 8] *^BJcoHteW8(c*f)Cc:-r5II^W<0->^7 1 A 
7n-| 

[0 9] *«W©3M6W9iC*Hp-*-5SeJS«©->^yA 
7n-m 

[010] f£*tc^t5«ft«ft«*jgii<0:i-7;tf;* y 
i 

1 a mnm 

2 Mwxfxe^igw 

3 3i-tf7^#>7" 

4 *7tfxco y f--c 7>-khi?s • 

7 v? 7 -fi' 
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